Several approaches have been defined for applying THA (3). The most commonly used of these are the anterolateral (modified Watson-Jones) and the posterior (Southern, Moore, Gibson, or posterolateral) approaches (4, 5). The anterolateral approach was first defined by Sprengel and Bardenhauer, and then later modified by Watson-Jones (6). In this approach, entry is made from the gluteus medius cleavage and the tensor fascia lata stimulated by the superior gluteal nerve (7). Trochanteric osteotomy or separation of a section from the adhesion point of the gluteus medius or minimus to the trochanter is necessary for sufficient acetabulum exposure (7, 8) . In the posterior approach, the external rotator muscles of the hip are separated from the capsule after cutting from the adhesion point without touching the gluteus medius and minimus tissue by separating the split gluteus maximus muscle (9).
INTRODUCTION
Total hip arthroplasty (THA) is one of the most successful orthopedic surgical procedures in terms of eliminating hip pain for the patient, increasing mobility, and improving the quality of life (1) . However, in some THA patients, functions cannot be improved to a sufficient degree when pain is not completely eradicated. Probable reasons for this include instability, insufficient adjustment of soft tissue balance, or surgical trauma (2) . The complications of THA can be minimized using the correct surgical approach.
Moreover, some approaches have been developed in the last 10 years to shorten the length of the incision. These approaches include the posterolateral technique (13) ; the double-incision technique used with the posterior cut of the modified Smith-Peterson approach (14) ; mini-posterior, mini-anterolateral technique (15) ; and modified anterolateral Watson-Jones technique (16) . Studies have shown that bone stock, soft tissue innervation, and protection of the blood supply are much more important than the length of the incision (17) .
The aim of this prospective, randomized, single-center study was to compare the short-term clinical and radiological results of the anterolateral and posterolateral approaches in THA.
MATERIALS AND METHODS
The approval for the study was granted by the local ethics committee. The study included patients who were operated on for hip osteoarthritis at a single center. They were allocated to one of two groups for applying uncemented total hip prosthesis with the anterolateral or posterolateral approach. They were operated on by one surgical team composed of two senior surgeons. Surgeon A operated on the anterolateral group, and surgeon B operated on the posterolateral group. Patients charts were reviewed, and data on complications, demographics, surgical time, intraoperative blood loss, length of incision, and length of stay were collected. Informed consent was obtained from all the participants. The study included patients who underwent primary uncemented prosthesis.
Standard preoperative and postoperative treatment protocols were applied to all patients. An accelerated rehabilitation program and postoperative standard range-of-motion exercises were applied to both the groups.
In the anterolateral approach, an incision of approximately 15 cm was made centered on the trochanter major. After exploration, the fascia lata was opened from the posterior of the tensor fascia lata proximally and parallel to the femur distally. The gluteus medius and tensor fascia lata were explored, and then the adhesion point of the gluteus medius to the anterior trochanter major was partially separated. After exposure of the capsule, the hip joint was reached with a T-shaped opening. The femoral head was dislocated to the anterior side and osteotomized. The appropriate retractors were placed on the acetabulum, and then reaming was applied to the acetabulum. After implantation of the acetabular cup, the femur was reamed in the figure-of-four position and an appropriate femoral stem was placed. Length and offset were adjusted through trialing, and then the prosthesis was placed according to the press-fit method. After the closure of the layers, a position boot was applied.
In the posterolateral approach, the patient was prepared in the lateral decubitus position on the operating table, and then the fibers of the gluteus maximus muscle were separated in a parallel manner using an approximately 15-cm incision. The short external rotators and capsule were opened. The femoral head was dislocated to the posterior side. the acetabulum was reached after cutting the femoral neck and retracting to the anterior side. The acetabular and femoral components were implanted using the same method as in the anterolateral approach. The external rotators, which were cut, and the remainder of the capsule were sutured in place by opening the bone tunnel. A position boot was applied after the closure of the layers and turning the patient to a supine position.
Clinical evaluation of the patients was made according to the Harris Hip Score (HHS) (18) preoperatively and 4 weeks, 6 weeks, 3, 6, and 12 months postoperatively. Radiological evaluation was made at 6 weeks, 3 and 12 months postoperatively. The inclination and anteversion of the acetabular cup, stem orientation, and component fixation were examined on the radiographs. Heterotopic ossification was evaluated according to the criteria provided by Brooker et al (19, 20) .
IBM SPSS Statistics Ver. 21.00 (IBM Corp.) and MS-Excel 2013 software was used for all the statistical analyses and calculations. The values obtained from the patients in the study were input into the computer program. The necessary checking for errors and corrections were made. The conformity to the normal distribution of continuous variables (age, length of incision, and so forth) was examined graphically and using the Shapiro-Wilk test. In the presentation of descriptive statistics, continuous data were expressed as mean ± standard deviation (SD) and categorical data as number (n) and percentage (%).the chi-square test was applied for comparing categorical variables (HHS, femoral stem orientation) according to the study groups. A P value less than 0.05 was accepted as statistically significant.
RESULTS AND DISCUSSION
A total of 70 patients were followed up for a mean duration of 25 months (range 12-34 months), 34 in the anterolateral group and 36 in the posterolateral group (Table 1 ). The total hip prosthesis was applied to the right hip in 49 patients (70%) and to the left hip in 21 (30%). General anesthesia was applied to all patients. The mean surgical time was determined as 145 ± 20 min in the anterolateral group and 132 ± 12 min in the posterolateral group, with no statistically significant difference between the groups (Table 2) . Total mean blood loss during surgery and postoperatively was measured as ± 100 mL in the anterolateral group and 1050 ± 100 mL in the posterolateral group, with no statistically significant difference between the groups.
Superficial wound infection was determined in a total of three patients (4.2 %): two (5.8%) in the anterolateral group and one (2.7%) in the posterolateral group (Table 3) . These were all successfully treated with wound care and antibiotic prophylaxis. Dislocation was determined in three (4.2%) patients: one (2.9%) in the anterolateral group and 2 (5.5%) in the posterolateral group. Closed reduction was applied to all these patients, a position boot was applied for 3 weeks, and no additional surgical intervention was made. Heterotopic ossification was determined as Brooker Grade 1-2 in two of three (8.8%) patients in the anterolateral group and as Grade 3 in one in the posterolateral group; two (5.5%) were all Grade 1-2. Ossification of a degree that could restrict movement was not observed in any patient.
Complications developed in seven (20.5%) patients in the anterolateral group and 6 (16.6%) patients in the posterolateral group. No statistically significant difference was found in the complication rates between anterolateral and posterolateral groups (χ 2 = 3.131; P = 0.077). The difference in the rate of complications corresponded to the complications seen at a higher rate in the anterolateral group, but it was not statistically significant.
The preoperative HHS was below 60 in 30 patients (88.2%) of the anterolateral group and 42 (91.6%) in the posterolateral group (Table  4) . No statistically significant difference was found in the preoperative HHS between the groups (χ 2 = 0.01; P = 0.92). Postoperatively, the HHS was evaluated as 70-79 and ≥80. According to this evaluation, the HHS was 70-79 in 5 patients (14.7%) in the anterolateral group and 4 (11.1%) in the posterolateral group. The HHS was 80 or above in 29 patients (87.8%) in the anterolateral group and 32 (88.8%) in the posterolateral group. No statistically significant difference was found n the postoperative HHS between the groups i (χ 2 = 0.083; P = 0.773).
Femoral stem orientation was evaluated in two categories as neutral or malposition (varus-valgus) from the radiological measurement results. The femoral stem was evaluated as neutral in 32 (94.1%) patients in the anterolateral group and 35 (97.2%) in the posterolateral group. No statistically significant difference was found in the radiological examination of the femoral stem orientation between the groups (χ 2 = 0.14; P = 0.708).
Debates continue as to which surgical approach is superior in applying total hip prosthesis (21) . Several defined approaches have their own advantages and disadvantages.
The anterolateral approach has the advantages of lower rates of dislocation and better exposure of the acetabulum. However, it is necessary to cut the anterior fibers of the gluteus medius, which prevents access to the femur. The inferior branches of the superior gluteal nerve are at risk. All these factors may lead to abductor insufficiency and patient dissatisfaction. In a study by Lindgren et al (22) in Sweden, the anterolateral and posterior approaches were compared in 90,632 patients who underwent cemented THA between 1992 and 2009. The Lubinus SP2 and Spectron EF type prostheses were applied to the patients. More revisions were required for aseptic loosening, while fewer revision operations were made because of dislocation in the anterolateral group.
The most significant advantage of the posterior approach is that good exposure of the acetabulum and femur can be obtained without touching the abductor. The greatest disadvantage is the risk of dislocation. A study by Zhang et al (23) was reported that repairing the soft tissue using the posterior approach reduced the risk of dislocation and increased HHS. The dislocation rates were compared in a study by Ji et al (24) , in which THA patients were treated using a posterior approach or a modified lateral approach. The posterior soft tissue was repaired and no dislocations developed in the patients who were treated using the posterior approach. The other group had three cases of dislocation. Consequently, it was reported that better results of joint stability were obtained with soft tissue repair using the posterior approach compared with the modified lateral approach.
The evaluation of the complications in the two groups showed that superficial infection was seen at a higher rate in the anterolateral group and heterotopic ossification was observed to be at a significantly high level in both the groups. The cause of the infection, which responded to antibiotic treatment in the anterolateral group, was thought to be soft tissue trauma during femoral reaming. Few studies in the literature are related to heterotopic ossification. Morrey et al (25) reported that a lower rate of heterotopic ossification was observed using the posterior approach compared with the anterolateral and transtrochanteric approaches. Supporting that view, Eggli and Woo (26) reported heterotopic ossification at a rate 8.1% higher using anterior and anterolateral approaches compared with the posterior approach. Similar results were obtained in the present study with heterotopic ossification at a higher rate of 7.2% in the anterolateral group. Surgical excision was not necessary for any patient because no functional restrictions were observed.
Although high clinical improvement was observed in both the groups following THA compared with the preoperative status, no statistically significant difference was found between the groups. According to a study by Smith et al (27) , the surgical approach is a significant factor in patient-reported results. Evaluations using three different scoring systems showed that the results were better in the patients who were treated using the posterior approach. In a study by Palan et al (3), THA patients with anterolateral or posterior incision were followed up for 5 years. Although pain and functional results were reported to be better in the posterior group in the short term, no difference was found in the clinical scores, dislocation, or revision surgery in the long term (mean duration 5 years).
CONCLUSIONS
No statistically significant difference was seen in the clinical and radiological results using the anterolateral and posterolateral approaches for applying THA. The most successful results can be obtained using the technique that the surgeon performs better according to his experience of THA.
